Three cases of heterotopic ossification in abdominal scars are presented. The aetiology and pathogenesis of this condition are discussed with reference to the literature. Awareness of its occurrence will prevent anxiety and unnecessary investigations. When symptomatic, the treatment is local excision with or without local irradiation.
Introduction
Ossification in scars is apparently encountered only occasionally, and accounts of this in the British literature are few. We report three cases treated in our department recently.
Case reports
Case 1: A 78-year-old retired headmaster was admitted to a geriatric ward with jaundice and epigastric pain. He had had a cholecystectomy through a right upper paramedian incision 15 years previously. He was noted to have a hard lump deep to the scar which was thought to be of hepatic origin. Investigations showed: bilirubin 119 umol/l, alkaline phosphatase 41.4 King-Armstrong units, calcium 2.06 mmol/l, phosphate 0.6 mmol/l, total protein 62.7 g/I, albumin 27 g/l, haemoglobin 13.4 g/dl and ESR 74 mm in the first hour. The jaundice disappeared after 10 days. An intravenous cholangiogram showed multiple stones in a dilated common bile duct. Plain abdominal X-rays showed a calcified shadow in the right hypochondrium. At laparotomy a bony lesion attached to the xiphoid process was excised from the scar; it resembled a first rib ( Figure 1 ). Choledocholithotomy was then carried out. Histologically the lesion consisted mainly of bone which appeared necrotic but contained some viable marrow tissue.
Case 2: A 58-year-old woman presented with a tender, lumpy, right upper paramedian scar. This resulted from a laparotomy five months previously for primary peritonitis. The tenderness was worse on bending. Examination showed two tender nodules in the upper part of the scar. There was also a subumbilical midline scar following a hysterectomy 20 years previously but this felt normal. The scar nodules were thought to be knots of suture material with surrounding fibrosis, and she was reassured. Three months later she complained that the lumps were enlarging and her discomfort worsening. Routine haematological and biochemical investigations including serum calcium were normal. A diagnosis of secondary deposits from an occult neoplasm was considered. At exploration a 7 em long bony mass extending from the paramedian scar to the right rectus abdominis muscle was excised. Histologically it consisted of cancellous bone with marrow spaces. methylprednisolone acetate (Depo-Medrone) settled his symptom. Nine months later he returned with recurrent, more severe pain. This time the scar felt hard. Routine haematological and biochemical investigations including serum calcium were normal. A plain abdominal X-ray showed a calcified shadow in the right hypochondrium. Liver scan was normal. The pain was thought to be due to either a nerve entrapment or neuroma in the scar. At exploration a hard mass adherent to the right rectus abdominis muscle was excised from the scar. Histologically it showed fibre-fatty tissue with an area of calcification and also lamellar bone formation with central marrow spaces (Figure 2 ).
Discussion
The aetiology of ossification in scars is not known. One theory proposed to explain its formation suggests that seeds of bone, periosteum or perichondrium implanted in muscle or fascia at operation proliferate and mature into bone (Nilsson & Simonsson 1977) . Another theory suggests that undifferentiated connective tissue cells respond to trauma by metaplasia with fibroblasts differentiating into osteoblasts: these then form new bone (Gelbke & Herzog 1951) . This may explain the formation of sesamoid bones. Trauma by a variety of agents, including chronic venous insufficiency in limbs (Lipman 1977) , may cause subcutaneous ossification.
As in the present cases, previous reports of scar ossification involved longitudinal abdominal scars rather than transverse ones (Eidelman & Waron 1973 , Classen et al. 1960 , Marteinsson & Musgrove 1975 . The indication for the initial operation does not appear to influence the occurrence of the condition. The original wounds in our 3 patients were closed in layers with polyglycolic acid (Dexon) suture material. Nilsson & Simonsson (1977) reported the use of Etilon suture in their 5 cases. However, other reports have not implicated any specific suture materials. The time interval between an incision and ossification in the subsequent scar is variable. It ranged between five months and 15 years in our cases. Eidelman & Waron (1973) reported a case occurring as early as 27 days after operation. Collins & Curran (1959) claimed that the condition was not related to dystrophic calcification but that it occurred as membrane bone formation progressing through woven bone to lamellar bone. We removed each type of bone from our cases.
Ossification in abdominal scars can cause discomfort to a patient especially with clothes and belts. It can give a false impression of carcinoma, particularly in a patient in whom a previous neoplasm has been diagnosed (Classen et al. 1960) . Awareness of its occurrence will save the clinician who encounters it some anxiety and will eliminate the costs and hazards of unnecessary investigations. Asymptomatic patients require no treatment as spontaneous resorption often occurs (Marteinsson & Musgrove 1975) . When symptomatic, wide excision of the hard tissue is indicated. Local irradiation with 1000-2000 rad in addition to excision has been advocated in order to prevent recurrence (Eidelman & Waron 1973) . The justification for this additional measure has not been established.
